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An embodiment of the present invention is described with 
reference to Fig. 1. 

First, using, for example, ap-type Si substrate (1), a thermal 
oxidation film (2) at the thickness of about 1000 A and an SiN film 

(3) at the thickness of about 2500 A, for example, are formed on 
the whole surface of the p-type Si substrate (1) . Then, photoresist 

(4) is selectively formed and using the photoresist (4) as a mask, 
the SiN film (3) is etched using, for example, RIE (reactive ion 
etching). After that, as a channel stopper layer (6), B +1 \ for 
example, is formed by ion implantation with the acceleration voltage 
V = 40keV and with the dose Q = about 3 x 10 13 (see Fig. 1(a)). 

Next, the photoresist (4) is removed by 0 2 rasher method, and 
then, for example, a field oxide film (7) is formed at a thickness 
of about 0.5 p using the SiN film (3) as the mask. After that, 
for example, after forming on the entire surface an Si0 2 film (8) 
at a thickness of about 0 . 4 urn by CVD, the Si0 2 film ( 8 ) is selectively 
left in at least locations where a high withstand voltage is necessary 
using a photo-engraving method (Fig. 1(b)). 

Next, CDE (chemical dry etching) is used to remove the SiN 
film (3) . Further, the thermal oxidation film (2) is removed using 

v 

NH 4 F. Here, the surf ace of a field oxide film (9) also becomes smooth . 
(Fig. 1(c)) 

Another embodiment is described with reference to Fig. 2. 



First, using, for example, a p-type Si substrate (21), a thermal 
oxidation film (22) at the thickness of about 1000 A and an SiN 
film (23) at the thickness of about 2500 A, for example, are formed 
on the entire surface of the p-type Si substrate (21). Then, 
photoresist (24) is selectively formed and using the photoresist 
(24) as a mask, the SiN film (23) is etched using, for example, 
RIE (reactive ion etching) . After that, as a channel stopper layer 
(26), B +11 , for example, is formed by ion implantation with the 
acceleration voltage V = 40keV and with the dose Q = about 5 x 10 13 (see 
Fig. Ka) ) . 

Next, the photoresist (4) is removed by 0 2 rasher method, and 
then, for example, a field oxide film (27) is formed at a thickness 
of about 0.4 urn using the SiN film (23) as the mask. After that, 
for example, after forming on the entire surface a poly-Si film 
at a thickness of about 0 . 2 urn by CVD, the poly-Si film is selectively 
left in at least locations where a high withstand voltage is necessary 
using a photo-engraving method (Fig. 2(b)). 

After that, using the SiN film (23) as the mask, at least the 
above-described Poly-Si film (28) is changed to Si0 2 by thermal 
oxidation (lOOO'C, steam oxidation), and together with Si0 2 (27), 
made to be a field oxide film (29). (Fig. 2(c)) 

Next, CDE (chemical dry etching) is used -to remove the SiN 
film (23) . Further, the thermal oxidation film (22) is removed using 
NH 4 F. Here, the surface of the field oxide film (29) also becomes 
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smooth. (Fig. 2 (d) ) 
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(57)Abstract: 

PURPOSE: To realize miniaturization, and improve 
reliability, by shortening the time of field oxidation, and 
preventing a channel-stopper layer from permeating in 
the horizontal direction. 

CONSTITUTION: By shortening the oxidizing time to 
form a field oxide film 7, the permeation of a channel- 
stopper layer 6 in the horizontal direction is reduced, 
and the break down voltage of a diffusion layer is made 
high. An insulating film 9 is formed at the center of a 
region for forming a field oxide film 7, which is made 
thick. As the field oxide film 7 can be formed rather 
thinly, the bird's beak can be reduced. Thereby, the 
element isolation of high dielectric strength capable of 
miniaturization is enabled. 
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